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SPORT VIDEO GAME MACHINE AND PLAY 
CONTROL METHOD OF SPORT VIDEO 

GAME 

TECHNICAL FIELD 

The present invention relates to a sport video game 
machine for simulating a ball sport in Which a plurality of 
players are separated into tWo teams and one team attacks a 
goal of the other team by using a ball so as to Win a goal. 

BACKGROUND ART 

Many people enjoy sport video games for simulating 
various ball sports in home video game machines and arcade 
video game machines. Sport video games for simulating 
soccer and futsal Which is like a small-scaled soccer, become 
popular. A variety of arcade video game machines, home 
video game machines, and home video game softWare, for 
enjoying the soccer or futsal video games, are Widespread to 
markets. In accordance With the improvement in perfor 
mance of video game machines, realities of expressions and 
motions of a player character displayed on a screen are 
exceedingly improved. 

Further, in recent years, tWo similar video game machines 
are connected via a communication line (a cable line or a 
radio line) and a plurality of gamers are separated into tWo 
teams. For example, the gamers Who play the video game on 
one video game machine belong to one team, the gamers 
Who play the video game on the other video game machine 
belong to the other team, and the tWo teams can meet in a 
video game. Differently from video game machines in Which 
plays a match against only a CPU, in the above-mentioned 
video game machines, a plurality of gamers are separated 
into tWo teams and the gamers in one team play a match 
against the gamers in the other team. Consequently, in the 
above-mentioned latter video game machines, the gamers 
can enjoy the video game in a manner different from that of 
the former video game machines. 

The video game of the ball sport for playing a match 
betWeen tWo teams, such as futsal or soccer is most excited 
because, primarily, When a player character in one team 
steals a ball from a player character in the other team, 
organiZed play can be enjoyed, for example, pass of the ball 
is successful or shoot of the passed ball is successful. 
HoWever, the ball sport has a trend in that the player 
characters in the one team gather around the player character 
in the other team, Which keeps the ball. Therefore, if the 
player character in the other team, Which keeps the ball, tries 
to pass the ball to the player character in the same team, the 
pass of the ball is hardly successful and organiZed offense is 
dif?cult in some cases. In particular, in the case of a 
beginner, in the one team, Who is strange to the operation of 
the video game machine, if he tries to pass the ball, the ball 
is promptly stolen by the player character in the other team 
and the ball moves back and forth betWeen the tWo teams. 
Thus, the original enjoyment of the ball sport cannot be 
enjoyed in many cases. 
When the gamer fails to operate the ball and the player 

character fails to catch the passed ball, the player character 
goes for the ball in a ?eld by the gamer operation. In this 
case, When the gamer is strange to the operation of the player 
character, it takes unnecessary time to go for the ball. For 
this case, the player cannot enjoy the game though during 
the game, and this time substantially corresponds to a loss 
time of the game. Also, When the ball Which is not success 
fully passed by the player character is out of the ?eld, time 
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2 
for restarting the game through a set play such as kick-in or 
throW-in substantially corresponds to a loss time of the 
game. 
The above time becomes unnecessary time in the case of 

a game Which is played for limited time. Preferably, a ratio 
of the loss time is reduced in the overall play time of the 
game. 
The present invention is devised based on the above 

described background of the art. In other Words, it is a ?rst 
object of the present invention to provide a sport video game 
machine for simulating a ball sport, in Which a gamer can 
easily execute an organiZed play and the unnecessary time 
during the game is reduced as much as possible so that the 
game can be further enjoyed. 

Moreover, the futsal and soccer include plays such as 
sliding tackle by Which a player in one team forcedly steals 
a ball from a player, in the other team, Which keeps the ball. 
If this play is successful, there is a chance to change the 
game situation after the time point. To make the play 
successful, a high-level technique is required to execute the 
play at the best timing While the guard of the other team is 
attacked by the one team. Thus, it is dif?cult that the above 
play is virtually realiZed on the video game machine and the 
gamer can enjoy the feeling (reality) similar to the play in an 
actual play. 
The present invention is devised based on the above 

described background of the art. In other Words, it is a 
second object of the present invention to enable a gamer to 
suf?ciently enjoy the reality When a player character in one 
team forcedly steals a ball from a player character in the 
other team, Which keeps the ball, in the case of the sliding 
tackle in futsal and so on. 

DISCLOSURE OF THE INVENTION 

To accomplish the ?rst object, according to a ?rst inven 
tion, there is provided a sport video game machine for 
simulating a ball sport in Which a plurality of player char 
acters are separated into tWo teams and one team attacks a 
goal of the other team With a ball, Wherein the siZe of a hit 
range used for collision determination of each player char 
acter is changed depending on situations of a video game. 

To accomplish the ?rst object, according to a second 
invention, in the sport video game machine of the ?rst 
invention, at least tWo hit ranges having di?ferent siZes are 
set in advance as said hit ranges, a Wide hit range as a ?rst 
hit range is applied to the player character in the one team, 
Which keeps the ball and attacks the goal of the other team, 
and a narroW hit range as a second hit range is applied to the 
player character in the other team, Which is attacked by the 
one team that keeps the ball. 

To accomplish the ?rst object, according to a third inven 
tion, there is provided a sport video game machine for 
simulating the motion of a ball used for a ball sport in Which 
a plurality of player characters are separated into tWo teams 
and one team attacks a goal of the other team With a ball, 
based on a dynamic equation including a friction factor as a 
parameter, Wherein a normal friction factor is used When the 
moving ball is close to a pass target coordinate in the case 
in Which the player character in the one team passes the ball 
to the player character in the same team, and the friction 
factor is sWitched to be a friction factor higher than said 
normal friction factor When the moving ball passes through 
the pass target coordinate. 

To accomplish the ?rst object, according to a fourth 
invention, there is provided a control method of a sport 
video game machine for simulating a ball sport in Which a 
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plurality of player characters are separated into tWo teams 
and one team attacks a goal of the other team With a ball, said 
method comprising the step of: changing the siZe of a hit 
range used for collision determination of each player char 
acter depending on situations of a video game. 

To accomplish the ?rst object, according to a ?fth inven 
tion, the control method of the sport video game machine of 
the fourth invention, further comprises the steps of: setting 
at least tWo hit ranges having different siZes in advance as 
said hit ranges; applying a Wide hit range as a ?rst hit range 
to that of the player character in the one team, Which keeps 
the ball and attacks the goal of the other team; and applying 
a narroW hit range as a second hit range to that of the player 
character in the other team, Which is attacked by the one 
team that keeps the ball. 

To accomplish the ?rst object, according to a sixth inven 
tion, there is provided a control method of a sport video 
game machine for simulating the motion of a ball used for 
a ball sport in Which a plurality of player characters are 
separated into tWo teams and one team attacks a goal of the 
other team With a ball, based on a dynamic equation includ 
ing a friction factor as a parameter, said method comprising 
the steps of: using a normal friction factor When the moving 
ball is close to a pass target coordinate in the case in Which 
the player character in the one team passes the ball to the 
player character in the same team; and sWitching the friction 
factor to be a friction factor higher than said normal friction 
factor When the moving ball passes through the pass target 
coordinate in the case in Which the player character in the 
one team passes the ball to the player character in the same 
team. 

To accomplish the ?rst object, according to a seventh 
invention, there is provided a computer-readable recording 
medium for recording a program of a sport video game for 
simulating a ball sport in Which a plurality of player char 
acters are separated into tWo teams and one team attacks a 
goal of the other team With a ball, Wherein said medium 
records the program Which alloWs a computer to implement 
a function for changing the siZe of a hit range used for 
collision determination of each player character depending 
on situations of the sport video game. 

To accomplish the ?rst object, according to an eighth 
invention, there is provided a computer-readable recording 
medium for recording a program of a sport game for 
simulating the motion of a ball used for a ball sport in Which 
a plurality of player characters are separated into tWo teams 
and one team attacks a goal of the other team With a ball, 
based on a dynamic equation including a friction factor as a 
parameter, Wherein said medium records the program Which 
alloWs a computer to implement a function for: using a 
normal friction factor When the moving ball is close to a pass 
target coordinate in the case in Which the player character in 
the one team passes the ball to the player character in the 
same team; and sWitching the friction factor to be a friction 
factor higher than said normal friction factor When the 
moving ball passes through the pass target coordinate in the 
case in Which the player character in the one team passes the 
ball to the player character in the same team. 

To accomplish the second object, according to a ninth 
invention, there is provided a sport video game machine for 
simulating a ball sport in Which a plurality of player char 
acters are separated into tWo teams and one team attacks a 
goal of the other team With a ball, Wherein When the player 
character in the one team makes a play in Which the player 
character in the one team forcedly steals the ball from the 
player character in the other team Which keeps the ball in a 
video game, a plurality of collision areas to be applied to 
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4 
determine Whether or not said play is successful are set, and 
the applied collision areas are changed depending on opera 
tion contents of a gamer for said play. 

To accomplish the second object, according to a tenth 
invention, in the sport video game machine of the ninth 
invention, said ball sport corresponds to futsal or soccer, said 
play corresponds to sliding tackle, said operation contents 
correspond to an input value Which is inputted by gamer’s 
operation of analog input means When the gamer alloWs the 
operated player character to sliding tackle the ball. 

To accomplish the second object, according to an eleventh 
invention, in the sport video game machine of the tenth 
invention, said plurality of collision areas are fan-shaped, 
When said input value is over a predetermined level, a ?rst 
collision area having a radius rl and a central angle 61 is 
applied, and When said input value is equal to said prede 
termined level or less, a second collision area having a 

radius r2 (<rl) and a central angle 62 (261) is applied. 
To accomplish the second object, according to a tWelfth 

invention, there is provided a play control method of a sport 
video game for simulating a ball sport in Which a plurality 
of player characters are separated into tWo teams and one 
team attacks a goal of the other team With a ball, said method 
comprising the steps of: When the player character in the one 
team makes a play in Which the player character in the one 
team forcedly steals the ball from the player character in the 
other team Which keeps the ball in a video game, setting a 
plurality of collision areas to be applied to determine 
Whether or not said play is successful; and changing the 
applied collision areas depending on operation contents of a 
gamer for said play. 

To accomplish the second object, according to a thirteenth 
invention, in the play control method of the sport video 
game of the tWelfth invention, said ball sport corresponds to 
futsal or soccer, said play corresponds to sliding tackle, said 
operation contents correspond to an input value Which is 
inputted by gamer’s operation of analog input means When 
the gamer alloWs the operated player character to sliding 
tackle the ball. 

To accomplish the second object, according to a four 
teenth invention, in the play control method of the sport 
video game of the thirteenth invention, said plurality of 
collision areas are fan-shaped, When said input value is over 
a predetermined level, a ?rst collision area having a radius 
rl and a central angle 61 is applied, and When said input 
value is equal to said predetermined level or less, a second 
collision area having a radius r2 (<rl) and a central angle 62 
(261) is applied. 
To accomplish the second object, according to a ?fteenth 

invention, there is provided a computer-readable recording 
medium for recording a program of a sport game for 
simulating a ball sport in Which a plurality of player char 
acters are separated into tWo teams and one team attacks a 

goal of the other team With a ball, Wherein said medium 
records the program Which alloWs a computer to implement 
a function for: When the player character in the one team 
makes a play in Which the player character in the one team 
forcedly steals the ball from the player character in the other 
team Which keeps the ball in a video game, setting a plurality 
of collision areas to be applied to determine Whether or not 

said play is successful; and changing the applied collision 
areas depending on the level of said play. 
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BRIEF DISCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view showing the appearance of 
the overall sport video game machine according to ?rst and 
second embodiments of the present invention; 

FIG. 2 is a diagram showing a case of using a hit range 
having a predetermined siZe of collision determination; 

FIG. 3 is a diagram showing a case in which, in the case 
of collision determination, a large “hit range upon offense” 
is applied to a player character on the offense side and a 
small “hit range upon defense” is applied to a player 
character on the defense side; 

FIG. 4 is a ?owchart showing a switching process of the 
hit ranges; 

FIG. 5 is a ?owchart showing a switching process of 
friction factors; 

FIG. 6 is a cross-sectional view showing the structure of 
a kick input unit of the sport video game machine shown in 
FIG. 1; 

FIG. 7 is a diagram showing collision areas 135 and 136 
for determining whether or not sliding tackle is successful; 
and 

FIG. 8 is a ?owchart showing processes for applying a 
predetermined collision area depending on a status, when an 
operation of the sliding tackle is requested to a CPU. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

Best modes for carrying out the present invention will be 
described hereinafter with reference to the drawings. 

FIRST EMBODIMENT 

A ?rst embodiment of the present invention will be 
described with reference to the drawings. 

Before description of a main portion of the ?rst embodi 
ment, the outline of the overall sport video game machine 
will be described with reference to FIG. 1. FIG. 1 is a 
perspective view showing the appearance of the overall 
sport video game machine. 
A sport video game machine 1 in FIG. 1 is a video game 

machine of a game dedicated for futsal which is like a 
small-scaled soccer. One team contains ?ve player charac 
ters including a goal keeper. When the single video game 
machine 1 in FIG. 1 is used, maximum four gamers can play 
the video game. Each gamer can operate the motion of the 
player characters except for the goal keeper, and the goal 
keeper is always controlled by a CPU. An operation of the 
player character, which is not operated by the gamer, is 
controlled by a CPU in accordance with a predetermined 
algorithm. 

Further, the video game machine 1 shown in FIG. 1 has 
a communication match mode. In the communication match 
mode, the two video game machines 1 are connected via a 
communication line, maximum eight gamers are separated 
into two teams of the respective video game machines 1, and 
the video game match is played by using the two video game 
machines 1. In this case, the gamers, who operate one video 
game machine 1, operate the player character which belongs 
to one team of the one video game machine 1. 

The video game machine 1 comprises a screen 10 for 
displaying a moving image or a still image of game contents 
and other necessary items at a position which is determined 
in consideration of the height of gamer’s eye. An operating 
unit under the screen 10 comprises four operating panels a, 
b, c, and d in consideration of the case of a play operation 
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6 
of the four gamers. The operating panels a, b, c, and d have 
levers 11 (11a, 11b, 11c, and 11d), kick input units 12 (12a, 
12b, 12c, and 12d), and buttons 13 (13a, 13b, 13c, and 13d), 
respectively. Each gamer stands before his own operating 
panel and operates the lever 11, the kick input unit 12, and 
the button 13. The button 13 is used for an operation for 
switching the operated player character during the game and 
so on. 

When the operated player character simply moves or 
keeps and dribbles a ball, instruction contents, which are 
operated by the lever 11, include a moving direction or a 
moving speed of the player character. When the operated 
player character kicks the ball to pass or shoot the ball, the 
instruction contents include a ?y direction of the kicked ball. 
In the ?rst embodiment, an analog lever is used as the lever 
11. Thus, a moving direction of the player character and a 
moving direction of the ball can be continuously changed. 
The kick input unit 12 is provided at a lower portion of the 

video game machine 1. Mainly, operations of the kick input 
unit 12 are instructions for starting play operations such as 
pass, shoot, and sliding tackle, which are played by the 
operated player character, and speed control of the ball 
kicked through the pass and the shoot. The kick input unit 12 
comprises a pseudo ball 20 for kicking the ball by gamer’s 
foot, like the actual futsal. The pseudo ball 20 is hemispheri 
cal with substantially the same radius as that of an actual 
ball. A material similar or substantially similar to the futsal 
ball is used as a material of the surface of the pseudo ball 20. 
Obviously, a pattern of the pseudo ball 20 is subsequently 
similar to that of the actual ball. 

Hereinbelow, a main portion of the ?rst embodiment will 
be described. In the video game machine for simulating the 
ball sport, a process for determining a collision is executed, 
that is, determining whether or not the player character in 
one team can be successfully caught up, when the ball is 
passed to the player character in the one team from the 
player character in the one team and when the player 
character in the one team steals the ball which is passed by 
the player character in the other team. 
The collision determination uses a circular determination 

area which is called a hit range shown in FIG. 2. The hit 
range is virtually set in the video game machine and is not 
displayed on a screen during the game. The hit range is 
circular-shaped with each player character as center, and is 
moved in accordance with the movement of the player 
character. In the process for the collision determination, by 
using the hit range, the ball is not caught up when it is 
determined that the moving ball does not pass through the hit 
range, and the ball is caught up by the player character 
within the hit range when it is determined that the ball passes 
through the hit range. 

In the actual futsal or soccer, when a player in one team 
passes the ball to the player character in the same team and 
the passed ball is stolen by a player in the one team from that 
in the other team, it is necessary that the player is close to 
the moving ball at the best timing. Therefore, obviously, the 
collision determination is rational as compared with opera 
tions in actual ball sports. 

FIG. 2 shows an example in which when a player char 
acter 30 in one team on an offense side passes the ball to a 
player character 31 in the same team, player characters 32 
and 33 in the other team (on a defense side) follows a ball 
35 along a moving route thereof so as to steal the ball 35. In 
this case, since the ball 35 kicked as a pass enters the hit 
range of the player character 32 on the defense side, the 
player character 32 on the defense side catches up the ball 
35 and the pass on the offense side is not successful. 
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Incidentally, in the ?rst embodiment, it is assumed that the 
“offense side” corresponds to one team Which keeps the ball 
and attacks the other team Within an area of the other team, 
over the center line. In this case, the “defense side” corre 
sponds to the other team. 

In the conventional sport video game machines for simu 
lating the ball sport, the siZe of the hit range used for the 
above-mentioned collision determination is predetermined 
every video game machine. In this case, if the hit range is 
Wide, the ball can be easily caught up When the ball passed 
by the player character in the one team is caught up by the 
player character in the same team, Whereas the ball passed 
by the one team can be easily stolen by the player character 
in the other team as the ball moves. On the other hand, if the 
hit range is narroW, a danger for stealing the ball by the 
player character in the other team is reduced during the pass 
and, hoWever, the ball can be hardly caught up Well When the 
ball passed by the player character in the one team is caught 
up by the player character in the same team. 

Thus, the pass is hardly successfully continued irrespec 
tive of the siZe of the hit range. In particular, When the player 
character in the one team attacks the other team in an area 
of the other team over the center line, the player character in 
the one team is sharply marked by the player character in the 
other team and the pass is not successful. If the ball of the 
one team is not stolen by the other team, the ball passed by 
the player character in the one team is not caught up Well by 
the player character in the same team and the ball passes the 
player character. While the ball is folloWed to be caught up, 
limited game time unnecessarily passes. 

In the ?rst embodiment, three hit ranges of a “normal hit 
range”, a “hit range in the offense” and a “hit range in the 
defense” are provided. The “hit range in the offense” is the 
Widest, the “hit range in the defense” is the narroWest, and 
the “normal hit range” is intermediate betWeen the “hit range 
in the offense” and the “hit range in the defense”. In the ?rst 
embodiment, the three hit ranges are sWitched at proper 
timings depending on the game situation. 

FIG. 3 shoWs a status in Which When a player character 40 
in one team (on the offense side), Which attacks an area of 
the other team While keeping the ball, passes the ball to a 
player character 41 in the one team, player characters 42 and 
43 in the other team (on the defense side) folloW a ball 45 
along a moving route thereof so as to steal the ball 45, 
similarly to FIG. 2. In the ?rst embodiment, in the situation, 
the Wide “hit range in the offense” is applied to the player 
character 41 on the offense side, and the narroW “hit range 
in the defense” is applied to the player characters 42 and 43 
on the defense side. 
As shoWn in FIG. 3, in the case of applying the different 

hit ranges, the positions of the player characters 40 to 43 and 
the moving route of the ball 45 are the same as those in FIG. 
2. HoWever, in FIG. 3, the ball 45 kicked as a pass does not 
enter the hit ranges of the player characters 42 and 43 on the 
defense side and the ball is not caught up by the player 
characters on the defense side. Since the hit range in the 
offense of the player character 41 is Wide, the player 
character 41 easily catches up the ball 45 Which is passed by 
kick of the player character 40 in the one team. As a 
consequence, ?nally, the pass on the offense side is success 
ful in FIG. 3. 

Although FIG. 3 shoWs the example in Which the pass is 
successful, the pass is not successful and the ball 45 is stolen 
by the player character on the defense side and, then, the one 
team, Which is on the defense side so far, shifts to attack the 
other team. In accordance With this, the “normal hit range” 
is applied to the hit range of each player character. There 
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8 
after, When the player character Which steals the ball 45 is 
over the center line and enters the ?eld of the opponent team, 
the “hit range in the defense” is applied to the player 
characters 40 and 41 and the “hit range in the offense” is 
applied to the player characters 42 and 43. 

Further, When the ball 45 exists any of the areas in both 
the teams and is in a free state in Which it is kept by no player 
character in the tWo teams, the “normal hit range” is applied 
to each player character. 
As mentioned above, the three different hit ranges of the 

“normal hit range”, the “hit range in the offense”, and the 
“hit range in the defense” are provided and the hit range is 
sWitched depending on the situation. Thus, the pass is easily 
successful, as compared With the case in Which the hit range 
is constant. The beginner Who is strange to the operation of 
the video game machine easily passes the ball even if the 
player character in the opponent team tries to steal the ball, 
thus easily leading to the organiZed offense. As compared 
With the conventional video game machines, the gamers can 
further enjoy the original enjoyment of the sport video game. 

FIG. 4 is a ?owchart shoWing a process for sWitching the 
hit ranges. This process is executed for each player character 
at, for example, one interval (corresponding to 1/60 sec). 

First, it is determined Whether or not the ball is free (step 
10). If it is determined that the ball is free, the normal hit 
range is applied to the player character in one team (step 11). 
If it is determined in step 10 that the ball is not free, it is 
determined Whether or not the player character in the same 
team keeps the ball (step 12). If it is determined in step 12 
that the player character in the same team keeps the ball, it 
is determined Whether or not the player character in the one 
team is over the center line and enters the area of the other 
team (step 13). If it is determined that the player character 
in the one team enters the area of the other team, the “hit 
range in the offense” is applied (step 14). If it is determined 
in step 13 that the player character in the one team dose not 
enter the area of the other team, the “normal hit range” is 
applied (step 15). 
On the contrary, if it is determined in step 12 that the 

player character in the one team does not keep the ball, it is 
determined Whether or not the player character in the other 
team keeps the ball (step 16). If it is determined in step 16 
that the player character in the other team keeps the ball, it 
is determined that Whether or not the player character in the 
other team is over the center line and enters the area of the 
one team so as to attack the one team (step 17). If it is 
determined in step 17 that the player character in the other 
team enters the area of the one team so as to attack the one 

team, the “hit range in the defense” is applied (step 18). If 
NO in step 17, the “normal hit range” is applied (step 19). 
If it is determined in step 16 that the player character in the 
other team does not keep the ball, the “normal hit range” is 
applied (step 20). 

Next, a description is given of a process for reducing the 
unnecessary time as much as possible during the game 
Within the limited game time. As described above, When the 
gamer fails the operation of the player character and the 
player character fails to catch the passed ball and goes for 
the ball, or When the ball, Which is not successfully passed, 
is out of the ?eld, for time until Which the player character 
folloWs and catches up the ball and for time until Which the 
game is restarted by the set play such as kick-in, the gamer 
does not enjoy the video game. The limited game time is 
Wasted. 

Then, in the ?rst embodiment, When the player character 
fails to successfully catch the passed ball or the ball is free, 
the ball is hardly rotated by a method, Which Will be 
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described later. Thus, the time for Which the player character 
goes for the ball Whose pass is failed is reduced and the ball 
Whose pass is failed or Which is free is prevented from being 
out of the ?eld. 

In the sport video game machine, a displayed ball is 
simulated by substituting proper parameters for a dynamic 
equation Which describes natural phenomena so that the ball 
moves like a real ball used for actual futsal or soccer. One 
of the parameters is a friction factor When the ball comes 
contact into and moves on the ground. If the friction factor 
is high, it is dif?cult that the ball rotates. On the other 
contrary, if the friction factor is loW, it is easy that the ball 
rotates. In general, the friction factor is set to be a value at 
Which the movement of the ball is seen to be most normal. 
HoWever, When the player character fails to catch up the ball 
or When the ball is kicked in a direction in Which no player 
character exists and then the ball is free, the friction factor 
is sWitched to be a higher value. 

Next, a standard in the case of sWitching the friction factor 
Will be described. In the video game machine, a pass target 
coordinate is set close to the player character Which Will 
catch the passed ball and on a line along a direction of the 
kicked ball, When the player character passes the ball. The 
passed ball is moved to pass through the pass target coor 
dinate. The ball is kicked by the player character in the one 
team and then is moved to close to the pass target coordinate 
until the player character in the one team catches up the ball. 
HoWever, When the player character cannot catch up the ball 
and ball is free, the ball passes through the pass target 
coordinate and becomes apart from the pass target coordi 
nate. The video game machine determines Whether or not the 
ball is close to or more apart from the pass target coordinate 
and the friction factor is sWitched. 

Even if the ball kicked by the player character in the one 
team is moved in a direction in Which no player character in 
the same team exists, that is, the ball is in a no-search status, 
the pass target coordinate is set. In this case, When the ball 
passes through the set pass target coordinate, the video game 
machine determines that the ball is free and the friction 
factor is sWitched to be one having a high value. 

FIG. 5 is a ?owchart shoWing a process for sWitching the 
friction factors. This process is executed every interval. In 
the process, ?rst, it is determined Whether or not the ball is 
close to the pass target coordinate (step 30). The determi 
nation in step 30 is executed by checking a changed distance 
betWeen the position of the ball and the pass target coordi 
nate. If it is determined that the ball is close to the pass tart 
coordinate, a friction factor A is applied (step 31). If it is 
determined that the ball is apart from the pass target coor 
dinate, a friction factor B is applied (step 32). Herein, a 
relationship of A<B is established. 

Then, if the gamer fails to operate the player character and 
the player character does not catch up the ball, the time for 
going for the ball Which cannot be caught up by the player 
character is reduced. If the player character in the one team 
kicks the ball in a direction in Which no player character in 
the same team exists, infrequently, the ball is over a side line 
or a goal line and is out of the ?eld. Therefore, the time for 
substantially stopping the game can be reduced. 
The present invention is not limited to the ?rst embodi 

ment. Although the sport video game machine is dedicated 
for the futsal in the above description, the present invention 
can be applied to sport video game machines for simulating 
sports, such as soccer, basketball and handball, in Which a 
plurality of players are separated into tWo teams and one 
team attacks the other team to shoot the ball to the goal With 
the ball. 
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10 
In addition, the present invention can be embodied by 

recording a computer program for implementing the above 
described game contents or functions to a recording 
medium. The recording medium includes a magnetic tape, a 
?exible disk, an optical disk such as a CD-ROM or DVD, a 
magneto-optical disk such as an MO, etc. 

In the determination of the collision, the used hit range is 
changed depending on the game status. For example, a Wide 
hit range is applied to the player character in one team Which 
attacks the other team to shoot a ball to the goal, and a 
narroW hit range is applied to the player character in one 
team Which is attacked by the other team to shoot the ball to 
the goal. Thus, it is easy to make the pass of one team Which 
attacks the other team to shoot the ball to the goal, success 
ful. A beginner, Who is strange to the game or the operations 
of the player character, easily can perform the organiZed 
play and the original enjoyment of the video game can be 
improved. 

If the moving ball is close to the pass target coordinate 
When a player character in one team passes the ball to a 
player character in the same team, the normal friction factor 
is used. If the moving ball passes through the pass target 
coordinate, the friction factor is sWitched to that having a 
higher value than that of the normal friction. Even if the pass 
of the ball is not successful and the ball cannot be caught up, 
brake poWer applied to the ball is increased and the ball is 
fast stopped, thus reducing the time for going for the ball. If 
the ball is free When the ball is not caught up or the ball is 
kicked in the direction in Which no player character exists, 
infrequently, the ball is out of the ?eld and the game is 
stopped. Accordingly, the time for substantially stopping the 
game, for Which the gamer cannot enjoy the game during the 
limited game time, can be reduced. 

SECOND EMBODIMENT 

A second embodiment of the present invention Will be 
described hereinbeloW. Incidentally, a perspective vieW 
shoWing the overall sport video game machine according to 
the second embodiment is the same as that of the ?rst 
embodiment. Accordingly, a description of the overall the 
machine of the second embodiment is given With reference 
to FIG. 1 of the ?rst embodiment and a detailed description 
of overlapped portions is omitted. 

FIG. 6 is a cross-sectional vieW shoWing the structure of 
the kick input unit 12 of the sport video game machine 
shoWn in FIG. 1. 

Before description of a main portion of the second 
embodiment, the outline of the overall video game machine 
according to the second embodiment Will be described. The 
description of the second embodiment uses “futsal” Which is 
like a miniaturized soccer, as an example. Arule of the futsal 
is substantially similar to that of the soccer, except for the 
small number of players, and the gamer can play the game 
With the same sense as that of the soccer. 

In the game of the second embodiment, a team Which 
attacks a right goal on the screen (right-attack team) meets 
a team Which attacks a left goal on the screen (left-attack 
team). A uniform Worn by the player character on the screen 
is different depending on the team. The team can be dis 
criminated depending on the uniform. Each team contains 
?ve player characters and a gamer operates the four player 
characters except for a goal keeper. When the single video 
game machine 1 in FIG. 1 is used, maximum four gamers 
can play the video game. An operation of the player char 
acter, Which is not operated by the gamer, is controlled by a 
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CPU in accordance With a predetermined algorithm. Inci 
dentally, the CPU always controls the goal keeper. 

During a play time of the game, in principle, an image in 
the ?eld indicates an image When the ?eld is looked doWn 
in a oblique direction from the side. A magni?cation can be 
varied depending on situations such as a situation in Which 
a vieWpoint is set With a Wide angle vieW and a Wide range 
is displayed so that both the goals are displayed or a situation 
in Which only a limited narroW range around the player 
character in the ?eld is enlargedly displayed. 

The four operating panels a, b, c, and d are individually 
colored. For example, “red” is assigned to the operating 
panel a, “yelloW” is assigned to the operating panel b, “blue” 
is assigned to the operating panel c, and the “green” is 
assigned to the operating panel d. 
When the operated player character simply moves or 

keeps and dribbles a ball, instruction contents, Which are 
operated by the lever 11, include a moving direction or a 
moving speed of the player character. When the operated 
player character keeps the ball, the instruction contents 
include a ?y direction of the ball Which is kicked by the 
player character to pass or shoot the ball. Further, as 
described hereinafter, When the player character in one team 
steals the ball by a sliding tackle, from the player character 
in the other team Which exists near the player character in 
the one team and keeps ball, a direction of the inclined lever 
11 indicates a sliding direction. 

In the second embodiment, an analog lever is used as the 
lever 11. In the analog lever, tWo volumes (an x-volume and 
a y-volume) having resistances changed depending the rota 
tions of shafts thereof, are arranged so that the shafts are 
perpendicular to each other. The bottom of shaft of the lever 
11 is connected to the shafts of the x-volume and the 
y-volume by a gear or the like. The shafts of the x-volume 
and the y-volume are rotated in accordance With an inclined 
direction of the lever 11 and an angle of inclination thereof. 
If the lever 11 is inclined in any direction, both the x-volume 
and the y-volume are rotated corresponding to the amount of 
inclinations thereof. 

The CPU, Which controls the overall video game 
machine, alWays detects the resistances of the x-volume and 
the y-volume at predetermined periodic intervals. The CPU 
calculates vectors based on the resistances and recogniZes 
the inclined angle and the inclined direction of the lever 11. 
In accordance With continuous change in the inclined angle 
and inclined direction of the lever 11, rotational angles of the 
shafts and the resistances of the x-volumes and the y-volume 
are continuously changed. Therefore, the CPU continuously 
recogniZes the inclined direction and inclined angle. 

The kick input unit 12 is provided at a loWer portion of the 
video game machine 1. Mainly, operations of the kick input 
unit 12 are instructions for starting play operations such as 
pass, shoot and sliding tackle Which are made by the 
operated player character and speed control of the ball 
kicked through the pass and the shoot. The kick input unit 12 
comprises a pseudo ball 20 for kicking the ball by gamer’s 
foot like the actual futsal. 

Referring to FIG. 6, a stick shaft 21 is provided at the back 
of the pseudo ball 20. The hemispherical pseudo ball 20 is 
?xed at the left end of the shaft 21. The shaft 21 is supported 
by a bearing 22 and can be moved in a direction shoWn by 
an arroW p in the horiZontal direction. The shaft 21 is 
inserted in a spring 23. One end of the spring 23 is ?xed to 
the shaft 21 and the other end thereof is ?xed to the main 
body of the video game machine. The spring 23 energiZes 
the shaft 21 in the left direction of FIG. 6, and the pseudo 
ball 20 and the shaft 21 are positioned at the leftmost side in 
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the normal state. In this case, a hemispherical portion of the 
pseudo ball 20 is projected from a loWer portion of the video 
game machine to be opposed to the toe of the gamer, as 
shoWn in FIG. 1. 
When the gamer kicks the pseudo ball 20, the pseudo ball 

20 is moved in the right direction (in the direction toWard the 
back of the video game machine) in FIG. 6 at a speed 
corresponding to a kick poWer. The pseudo ball 20 and the 
shaft 21 integrated thereWith are moved to the right While 
being supported by the bearing 22. When the pseudo ball 20 
and the shaft 21 are moved at some degree, repulsive poWer 
of the spring 23 is increased and the pseudo ball 20 and the 
shaft 21 are energized to the left and are returned to the 
original position. 
The kick input unit 12 comprises a speed sensor 24 for 

detecting a displacing speed of the shaft 21. The speed 
sensor 24 comprises a re?ecting member 25 Which is 
mounted on the shaft 21, and tWo optical sensors 26a and 
26b provided along a longitudinal direction of the shaft 21. 
The displacing speed of the shaft 21 is calculated based on 
time for Which the re?ecting member 25 passes betWeen the 
optical sensors 26a and 26b. As the displacing speed is 
higher, the pseudo ball 20 is strongly kicked. The CPU 
controls the speed of the ball Which is kicked on the screen 
When the ball is passed or shot, based on the calculated 
displacing speed. 
The button 13 is used, mainly When the player character 

Which is operated by the gamer is changed during the game. 
When the player character in one team Which is operated by 
the gamer, is apart from the ball, by using the function of the 
button 13, the player character in the same team (player 
character controlled by the CPU) near the ball can be 
operated by the gamer. Thus, the limited game time can be 
effectively used. 

Next, a main portion Will be described according to the 
second embodiment. As mentioned above, in the video game 
machine 1, similarly to the actual futsal or soccer, When the 
player character in the opponent team, Which keeps the ball, 
exists near the player character Which is operated by a 
garner, the ball is sliding tackled and the ball is stolen from 
the opponent team. When the gamer alloWs the player 
character Which is operated by him to sliding tackle the ball, 
the sliding tackle direction is instructed by a direction of the 
inclined lever 11. The start operation of the sliding tackle is 
instructed by kicking the pseudo ball 20 With a poWer over 
the minimum level Which is determined to be a kick. If the 
gamer Who operates the player character Which does not 
keep the ball kicks the pseudo ball 20 With a poWer over a 
predetermined level, a request for the sliding tackle is 
issued. Then, an image of the player character is displayed 
on the screen to slide the ball in the direction of the inclined 
lever 11, irrespective of the success or failure of the sliding 
tackle. 
When the gamer alloWs the player character, Which is 

operated by him, to sliding tackle the ball, if a distance 
betWeen the player character and the ball Which is kept by 
the player character in the opponent team, the direction of 
the inclined lever 11, and a kick poWer of the pseudo ball 20 
are proper, the sliding tackle is successful. Thereafter, the 
player character, Which sliding tackled the ball, neWly keeps 
the ball. If the above conditions of the distance, the direc 
tion, and the kick poWer are not satis?ed, the sliding tackle 
is failed and the original player character keeps the ball. 

Next, a description is given of a speci?c method for 
determining Whether or not the sliding tackle is successful. 
FIG. 7 is a diagram shoWing collision areas 135 and 136 for 
determining Whether or not the sliding tackle is successful. 
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Referring to FIG. 7, reference numeral 130 denotes a player 
character Which sliding tackles the ball, and reference 
numeral 131 denotes a direction of the lever 11 Which is 
inclined by the gamer Who operates the player character 130. 
A “collision area” means that When the gamer kicks the 
pseudo ball 20 and issues an instruction for sliding tackling 
the ball, if the ball kept by the player character in the 
opponent team is included in the “collision area”, the sliding 
tackle is successful, or if the ball is not included in the 
“collision area”, the sliding tackle is not successful. 

The tWo collision areas 135 and 136 shoWn in FIG. 7 are 
fan-shaped With the player character 130 as center, respec 
tively. The collision area 135 has a radius rl and a central 
angle 61, and the collision area 136 has a radius r2 (<rl) and 
a central angle 62 (261). When the gamer rotates the lever 
11 on the plane, the collision areas 135 and 136 are rotated 
according to the rotation of the lever 11. The collision area 
135 for a strong tackle corresponds to a “?rst collision area” 
in claims. On the other hand, the collision area 136 for a 
Weak tackle corresponds to a “second collision area” in 
claims. 

The determination of the strong tackle or the Weak tackle 
depends on the kick poWer of the pseudo ball 20 kicked by 
the gamer or the kick speed. The video game machine 1 
determines based on a predetermined level that When the 
pseudo ball 20 is kicked With a poWer loWer than the 
predetermined level, the sliding tackle is a Weak one, and 
When the pseudo ball 20 is kicked With a poWer higher than 
the predetermined level, the sliding tackle is a strong one. 
When the sliding tackle is the Weak tackle, a replay time for 
Which the player character tackles the ball on the screen is 
reduced. Thus, if the tackle is failed, time for Which the 
player character shifts to a next operation is short. On the 
other hand, When the sliding tackle is a strong one, the replay 
time for Which the player character tackles the ball on the 
screen is increased. Thus, if the tackle is failed, time for 
Which the player character rises up and shifts to a next 
operation is long. 
As shoWn in FIG. 7, a fan of the collision area 136 for the 

Weak tackle has a large central angle and a small radius. 
Therefore, the sliding tackle can be a Weak one by kicking 
the pseudo ball 20 With a poWer loWer than the predeter 
mined level, When the distance betWeen the player character 
operated by the gamer and the player character in the 
opponent team, Which keeps the ball, is exceedingly short. 
In this case, the collision area 136 having a large central 
angle of the fan is applied and, therefore, the inclined 
direction of the lever 11 necessary for the success of the 
tackle may be not so exact. 

On the other hand, a fan of the collision area 135 for the 
strong tackle has a large radius and a small central angle. 
Therefore, the sliding tackle can be a strong one by strongly 
kicking the pseudo ball 20 With a poWer over the predeter 
mined level, When the distance betWeen the player character 
operated by the gamer and the player character in the 
opponent team, Which keeps the ball, is not so short but the 
gamer strongly desires the sliding tackle. In this case, the 
collision area 135 for the strong tackle having a large radius 
of the fan is applied and, therefore, even if the distance 
betWeen the player character operated by the gamer and the 
player character in the opponent team is so far, the tackle 
might be successful. HoWever, since the central angle is 
small, high accuracy of the direction of the inclined lever 11 
is required so as to make the tackle successful. 

Although the collision area 135 is partly overlapped to the 
collision area 136 in FIG. 7, the video game machine 1 
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14 
determines that the sliding tackle is successful in the over 
lapped portion, irrespective of the Weak tackle or the strong 
tackle of the pseudo ball 20. 
By determining, based on the set collision areas 135 and 

136 having the different shapes in FIG. 7, Whether or not the 
sliding tackle is successful, operations required for the 
gamer upon sliding tackle and risks thereof are exceedingly 
similar to operations required for a player upon sliding 
tackle and risks thereof in the actual futsal game or soccer 
game. Consequently, upon sliding tackling the ball on the 
video game machine 1, the feeling that the gamer really 
takes part in sports is further increased. 

FIG. 8 is a ?owchart shoWing processing for applying a 
predetermined collision area depending on the determina 
tion of the above-mentioned situations, When the operation 
of the sliding tackle is requested. When the CPU receives a 
request for the sliding tackle, ?rst, it is determined, based on 
the kick poWer of the pseudo ball 20, Whether the sliding 
tackle is a strong one or a Weak one (step 110). If YES in step 
110 (Weak tackle), it is determined that the collision area 136 
for the Weak tackle is applied (step 111). If NO in step 110 
(strong tackle), it is determined that the collision area 135 
for the strong tackle is applied (step 112). 

Next, it is determined Whether or not the distance betWeen 
the player character Which sliding tackles the ball and the 
ball Which is to be stolen by the tackle is equal to the radius 
of the applied collision area or less (step 113). If NO in step 
113, the sliding tackle is not established (step 114). Neces 
sary processing in this case is performed and the processing 
routine ends. In the “necessary processing”, the player 
character, Which sliding tackled the ball, is alloWed to rise 
up. 
On the other hand, if YES in step 113, it is sequentially 

determined Whether or not the ball, Which is to be stolen by 
the tackle, exists Within a fan-shaped range of the central 
angle of the applied collision area (step 115). If NO in step 
115, the sliding tackle is not established (step 116). Neces 
sary processing in this case is performed and the processing 
routine ends. On the other hand, if YES in step 115, the 
sliding tackle is successful (step 117), necessary processing 
is performed and the processing routine ends. In the “nec 
essary processing”, the player character, Which sliding tack 
led the ball, is alloWed to rise up and the ball is neWly kept 
by the player character. 
The present invention is not limited to the above embodi 

ments and can be variously modi?ed Within the spirit of the 
present invention. For example, the collision areas used for 
the determination of the success of the sliding tackle are 
fan-shaped in the above description and the radiuses and the 
central angles are different depending on the strong tackle 
and the Weak tackle. HoWever, the shape of the collision area 
is not limited to be fan-shaped. In summary, it is important 
that a plurality of collision areas are provided and the 
applied collision areas are changed depending on the opera 
tion contents of the gamer. When the collision areas are 
fan-shaped, only the radiuses of the fans of the collision 
areas may be different depending on the strong tackle or 
Weak area, and the central angles of the collision areas may 
be similar. An overlapped portion of the tWo collision areas 
can be used as a collision area for one of the strong tackle 
and the Weak tackle. 

Although the present invention is applied to the video 
game machine of the game dedicated for the futsal, it can be 
applied to video game machines of any game, in Which a 
plurality of player characters are separated into tWo teams 
and one team attacks a goal of the other team With a ball, for 
simulating the play for forcedly stealing the ball from the 
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player character, Which keeps the ball, in the one team by the 
player character in the other team, such as soccer, basketball, 
and handball. 

In addition, the present invention can be embodied by 
recording a computer program for implementing the above 
described game contents or functions to a recording 
medium. The recording medium includes a magnetic tape, a 
?exible disk, an optical disk such as a CD-ROM or DVD, a 
magneto-optical disk such as an M0, etc. 
As stated above, according to the present invention, upon 

a play in Which a ball is forcedly stolen from a player 
character, Which keeps the ball, in one team, a plurality of 
collision areas for determining Whether or not the play is 
successful are provided and the applied collision area is 
changed depending on the level of the play. Thus, the 
operations required for the gamer and the risk thereof during 
the play are similar to those of the play of the actual sport. 
Accordingly, the feeling that the gamer really takes part in 
sports can be increased during the game play. 

INDUSTRIAL APPLICABILITY 

As described above, the video game machine in the 
present invention can be used in Wide ?elds of arcade video 
games Which are installed to arcade game amusement cen 

ters, etc. 
The invention claimed is: 
1. A sport video game machine, comprising a computer, a 

display, and gamer inputs, for simulating a ball sport; 
Wherein the computer generates a plurality of player 

characters on the display, Wherein the player characters 
are separated into an offense team and a defense team, 
Wherein the offense team attacks a goal of a defense 
team With a virtual ball, and Wherein a siZe of a hit 
range used for collision determination of each player 
character With the virtual ball is changed depending on 
Whether that player is on the offense team or the 
defense team; 

Wherein at least tWo hit ranges having different siZes are 
set in advance, including a Wide hit range in the olfense 
that is applied to the player character in the olfense 
team, Which keeps the ball and attacks the goal of the 
other team, and a narroW hit range in the defense that 
is applied to the player character in the defense team, 
Which is attacked by the offense team that keeps the 
ball. 

2. A sport video game machine, comprising a computer, a 
display, and gamer inputs, for simulating the motion of a ball 
used for a ball sport in Which a plurality of player characters 
are separated into tWo teams and one team attacks a goal of 
the other team With a ball, based on a dynamic equation 
including a friction factor as a parameter, 

Wherein a normal friction factor is used When the moving 
ball is close to a pass target coordinate in the case in 
Which the player character in the one team passes the 
ball to the player character in the same team, and the 
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friction factor is sWitched to be a friction factor higher 
than said normal friction factor When the moving ball 
passes through the pass target coordinate. 

3. A control method of a sport video game machine for 
simulating a ball sport in Which a plurality of player char 
acters are separated into tWo teams and an offense team 
attacks a goal of a defense team With a virtual ball, said 
method comprising steps of: 

changing the siZe of a hit range used for collision deter 
mination of each player character With the virtual ball, 
depending on Whether that player is on the olfense team 
or the defense team; further comprising the steps of: 

setting at least tWo hit ranges having different siZes in 
advance as said hit ranges; 

applying a Wide hit range in the offense to that of the 
player character in the offense team, Which keeps the 
ball and attacks the goal of the other team; and 

applying a narroW hit range in the defense to that of the 
player character in the defense team, Which is attacked 
by the one team that keeps the ball. 

4. A control method of a sport video game machine for 
simulating the motion of a ball used for a ball sport in Which 
a plurality of player characters are separated into tWo teams 
and one team attacks a goal of the other team With a ball, 
based on a dynamic equation including a friction factor as a 
parameter, 

said method comprising the steps of: 
using a normal friction factor When the moving ball is 

close to a pass target coordinate in the case in Which the 
player character in the one team passes the ball to the 
player character in the same team; and 

sWitching the friction factor to be a friction factor higher 
than said normal friction factor When the moving ball 
passes through the pass target coordinate in the case in 
Which the player character in the one team passes the 
ball to the player character in the same team. 

5. A computer-readable recording medium for recording a 
program of a sport game for simulating the motion of a ball 
used for a ball sport in Which a plurality of player characters 
are separated into tWo teams and one team attacks a goal of 
the other team With a ball, based on a dynamic equation 
including a friction factor as a parameter, 

Wherein said medium records the program Which alloWs 
a computer to implement a function for: 

using a normal friction factor When the moving ball is 
close to a pass target coordinate in the case in Which the 
player character in the one team passes the ball to the 
player character in the same team; and 

sWitching the friction factor to be a friction factor higher 
than said normal friction factor When the moving ball 
passes through the pass target coordinate in the case in 
Which the player character in the one team passes the 
ball to the player character in the same team. 

* * * * * 


